Abstract. Let G be a dense analytic subgroup with compact center of an analytic group L. Then there exist closed vector subgroups W and U of G and a (CA) closed normal analytic subgroup M of G, which contains the center of G, such that G = MWU, MW n U = M n W_-(e), and WU is a closed vector subgroup of G. Moreover, L = MWU, where MW is a closed normal analytic subgroup of L and t/ is a toral group, such that MW n ¿7 is finite.
subgroup V of T, such that:
(i) H = M © T is a (CA) analytic group.
(ii) G is isomorphic to the dense analytic subgroup M © V of H.
(Hi) Z(G) is contained in M.
(iv) Z0(G) = Z0(H), and tr(Z(H)) is finite, where w is the natural projection of H onto T. Moreover, if G/Z(G) is homeomorphic to Euclidean space, then Z(G) = Z(H).
(v) Each automorphism a of G can be extended to an automorphism e(a) of H, such that e: A (G) -» A (H) is a closed immersion.
We will now use this theorem in §2 to obtain our main results.
Main results.
Lemma. Let us maintain the notation of the main structure theorem and let f:
Proof. Since G is non-(CA) we can appeal to Goto [1] : Let ^ be a maximal analytic subgroup of 1(G), which contains the commutator subgroup of 1(G) and is closed in A(G). Then there is a closed vector subgroup V of /(G),_such that 1(G) = NV, N n V = [e], and 7(G) = N-V', where 7" = V is a toral group. Moreover, N n T' is finite, and the space of /(G) is diffeomorphic to the product space N X 7".
In the proof of the main structure theorem in Zerling [3] , // is constructed in such a way that pGH(M) = N, pGH(V) = V, and pGH(T) = 7". Also, pGH is 1-1 on 7.
Since Z(G) is of finite index in Z(H) from Zerling [4, Lemma 2.1], Z(H) is also compact. Consider the normal analytic subgroup f(M)-f(V) of L. Since the inner automorphic action of/(F) on f(M) is effective, we have the Lie group P =f(M) © V. The image of each one-parameter subgroup of V under pGP is not closed in A (G). Therefore, since G is dense in P, we see from Lemma 3.1 of Zerling [4] that the closure of V in A(f(M)) is a toral group, which we will denote by 7,. Now let Q =f(M) © 7,. Then pGQ(Tx) = 7', and since t, • (m, v) ■ tx'x = (rx(m), v) for all (m, v) in G, we see that pGQ is 1-1 on 7,. Since pGH(T) = 7', and pGH is 1-1 on 7, we have that pGf] ° pGH is an isomorphism of 7 onto 7,. Hence, H = M © 7 is a dense (CA) analytic subgroup of Q. Since Z(H) is compact, we may appeal to van Est [2, Theorem 2. Proof. Since Z(G) is compact, we can conclude from van Est [2] that G is non-(C4). We will now maintain the notation of the main structure theorem, as well as the notation in the proof of the above lemma.
Since Z(G) is compact, we know from the above lemma that there exists a maximal analytic subgroup J of G which contains M, such that f(J) is closed in L. Then from Goto [1] there exists a closed vector subgroup U of G such that G = JU, J n U = {e). Moreover, L = /(/) • f(U), where f(U) is a toral group and/(/) n /({/) is finite. In the proof of Goto's theorem [1] , applied to 1(G), T' is a closed central subgroup of an arbitrarily fixed maximal compact subgroup K of 1(G). We will assume that K has been selected so that it contains pGL(f(U)). Now suppose that L is (CA) and Z(L) is compact. As we did above, we can show that the closure of f(W) in A(f(M) ■ f(U)) is a toral group, call it T2. Then L is properly dense in (f(M) ■ f(U))® T2. This is a contradiction from van Est [2] . Hence W = {e}. This completes the proof of our theorem.
